Disaccharide-modified liposomes and their in vitro intracellular uptake.
Sterically stabilized liposomes (SSL) were known to be accumulated passively in cancer due to the effect of enhanced permeability and retention (EPR). However, drug delivery via SSL to cancer seemed to show an insufficient improvement of chemotherapeutic efficacy. Herein, carbohydrate-binding proteins (lectins) of cell surface, which express on the plasmic membrane of many malignant cells, can be a good model of surface-modified liposomes. In this study, we investigated the in vitro characteristics of liposomes of which the surface was modified with a disaccharide molecule, sucrose or maltose. The disaccharide-modified lipids such as sucrose-modified lipid and maltose-modified lipid, in which the disaccharide was conjugated to the one end of 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-(polyethylene glycol)-2000 (DSPE-PEG2000), was synthesized. The disaccharide-modified liposomes were prepared by thin film-hydration method and then doxorubicin (DOX), an anticancer drug, was loaded to the prepared liposomes by the remote loading method with ammonium ion gradient. Flow cytometry and confocal microscopy analyses showed that the disaccharide-modified liposomes enhanced the intracellular uptake of liposomes into various cancer cell lines via lectin-mediated endocytosis. The disaccharide-modified liposomes in which DOX was loaded inside of liposomes exhibited higher cytotoxicity against various cancer cells than DOX-loaded SSL did. These results suggest that disaccharide-modified liposomes may be promising cancer targeting carriers which can enhance intracellular uptake and cytotoxicity of the drug-loaded liposomes via lectin-mediated endocytosis.